Hierarchy of in vitro sensitivity and resistance of tumor cells to cytotoxic effector cells, cytokines, drugs and toxins.
Drug resistance of tumor cells has led to the development of other therapeutic modalities including biological response modifiers, lymphokine-activated killer cells (LAK), and cytokines alone and in combination. The premise of these alternative modalities is that drug resistance can be overcome by other cytotoxic agents or cytotoxic effector cells. However, the relationship between tumor cell sensitivity to these different agents and the cytotoxicity caused by drugs is not known or well understood. Thus, understanding the relationship between these different systems of tumor cell cytotoxicity is essential for optimal therapeutic intervention. To this end, we compared the tumor cell cytotoxicity mediated by recombinant tumor necrosis factor (rTNF), cytotoxic effector cells (natural killer cells, monocytes, LAK cells), chemotherapeutic drugs, and microbial toxins. Human tumor cell lines sensitive and resistant to rTNF or drugs were used to evaluate the effectiveness of the other cytotoxic modalities. Sensitivity was considered as tumor cell cytotoxicity above 15% while resistance refers to that below 10%. Cell lines tested consisted of several histological types such as brain, lung, colon and ovarian tumors. In our experiments, cell lines made resistant to rTNF by coculture were also relatively resistant to unactivated monocytes and their supernatants. These lines were sensitive to all other methods tested including activated monocytes, natural killer and LAK cells, drugs, and toxins. The tumor lines naturally resistant to rTNF were found to have various degrees of sensitivity and resistance to these other systems. Upon the analysis of our data, a pattern emerged that suggested a hierarchy of sensitivity and resistance of the tumor cells to the cytotoxic mechanisms explored. From a majority of cell lines resistant to rTNF to a minority of lines resistant to LAK, we found an interesting gradation of sensitivity and/or resistance to the other cytotoxic modalities employed. The hypothesis of an underlying common mechanism of action within these systems is discussed.